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CDF Run II EWK Physics Goals

• Precision measurements of Standard Model 
electroweak parameters
• MW,  Mtop, ΓW, and sin2θW

eff indirectly constrain 
Mh within the Standard Model framework and are 
sensitive to new physics above the EWK scale.

• Precision tests of Standard Model Predictions
• Measurements of W and Z production cross 

sections and W charge asymmetry test QCD.
• Diboson production cross sections measurements 

probe EWK couplings and are also sensitive to 
new physics.
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CDF Indirect Higgs Searches

Run I :

MW = 80.456 ± 0.059 GeV/c2

Mtop = 174.3 ± 5.1 GeV/c2

Run II (2 fb-1):

MW = ± 0.040 GeV/c2

Mtop = ± 2-3 GeV/c2
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CDF W, Z Production Cross Sections 

• Run II (2002)
• vs = 1.96 TeV
• ∫£·dt = 10-16 pb-1

• σ · B = (Nobs – Nbg) / A  ε ∫£·dt
• Nobs = Number of events observed
• Nbg = Estimated number of background events
• A = Kinematic and geometrical acceptance
• ε = Total efficiency
• ∫£·dt = Integrated luminosity
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CDF W Event Selection

ET
ISO < 2 GeVET

ISO < 4 GeV

ET
ν > 20 GeVET

ν > 25 GeV

PT
µ > 20 GeVET

e > 25 GeV

|ηµ| < 0.6|ηe| < 1.0

W → µ νW → e ν
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CDF MT Distributions

W → e ν (5547 events) W → µ ν (4561 events)
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CDF Recoil Energy (Electron Channel)

lν

U
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CDF Recoil Energy (Muon Channel)
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CDF Missing ET Distributions

W → e ν W → µ ν
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CDF Cross Section Input Parameters

16.5 ± 1.610.4 ± 1.0∫£·dt (pb-1) 

63.2 ± 3.881.1 ± 1.8ε (%)

14.2 ± 0.423.4 ± 0.9A (%)

569 ± 63409 ± 85Nbg

45615547Nobs

W → µ νW → e ν

CDF Run II Preliminary 
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CDF Run II W Cross Sections

• σ · B (W → eν)  =                                                            
2.60 ± 0.03 (stat) ± 0.13 (sys) ± 0.26 (lum)  nb

• σ · B (W → µν)  =                                            
2.70 ± 0.04 (stat) ± 0.19 (sys) ± 0.27 (lum)  nb

• CDF Run I (W → eν) :
σ · B = 2.49 ± 0.12 nb (√s = 1.8 TeV)

• NNLO Theory (W. Stirling) :                                
σ · B = 2.50 nb (√s = 1.8 TeV)                              
σ · B = 2.73 nb (√s = 1.96 TeV) 

CDF Run II Preliminary 
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CDF Reconstructed Z Boson Signals

Z → e e

Z → µ µ
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CDF Rµ Measurement

Rµ
NZ εW AW

σ(pp→W) Γ(W→µν) Γ(Z)

σ(pp→Z) Γ(Z→µµ) Γ(W)

NW εZ AZ
==

0.2060 ± 0.0048AZ / AW

0.884 ± 0.053εZ / εW

53.2 ± 8.0NZ

3992 ± 93NW

Rµ = 13.66 ± 1.94 (stat) ± 1.16 (sys)

ΓW = 1.67 ± 0.24 (stat) ± 0.14 (sys)

CDF Run II Preliminary 

± 0.01 (theory)
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CDF Future Prospects

• Run IIA is defined as 2 fb-1

collected during a 2-3 year 
period.

• CDF detector upgrades 
provide increased acceptance 
for leptons out to |η| < 2.

• The rise in √s from 1.8 TeV to 
1.96 TeV increases the W and 
Z cross sections ~ 10%.

10K

77K

Run I

202KZ → l l

2300KW → l ν

Run IISample

Estimated Event Yields
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CDF Electrons in Plug
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CDF Silicon Tracking at large η

∆φ = φs - φo ∝ 1/PT

∆φexp ∝ 1/ET

∆φ / ∆φexp ∝ E /P 
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CDF MW Measurement

• W mass is extracted from a fit to MT
W since CDF 

does not measure pz
ν. 

• Many of the systematic errors such as the scale & 
resolution of the lepton energy/momentum and the 
recoil model scale down with luminosity (Z → l l ).

• However, PT
ν resolution does depend on the average 

number of interactions per crossing.
• Based on Run I experience, expect δMW= ±40 MeV. 
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CDF Measurement of AFB

• Direct probe of relative 
strengths of vector and 
axial couplings over 
corresponding Q2 range.

• Extract sin2θW
eff from AFB

measured for lepton pairs 
in the vicinity of the z-pole.

• Search for non-SM heavy 
neutral gauge bosons using 
high mass pairs.

p p → Z / γ → e+ e-

AFB = (NF – NB) / (NF + NB) 

NF = Nevt with cos(θ*) > 0
NB = Nevt with cos(θ*) < 0
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CDF Also

• Study tri-linear couplings of  W, Z , and γ to 
test Standard Model and search for anomalous 
couplings (new physics). 

• W charge asymmetry measurements provide 
an important constraint on parton distribution 
functions. Increased lepton coverage at high η
in Run II will allow these measurements to be 
extended into the most interesting range. 
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CDF Conclusions

• With 2 fb-1 in Run II, CDF will be have the 
opportunity to further constrain the values of 
important EWK Standard Model parameters.

• In conjunction with direct searches for the Higgs 
boson, these results will provide an increasingly 
stringent test of the Standard Model.

• Initial measurements of W and Z production cross 
sections indicate good understanding of detector .


